A Nonlinear Minimax Optimization Program not
Requiring Derivatives NAME: PURPOSE: Suppose we have rn functions fi(xl, j = 1 , 2;-, m (which may be real or complex), and each is a function of n real parameters (or variables) x i . i = 1, 2;.., t7, 17 < rn. Perhaps we desire a solution (that is: a combination of the parameters xi) such that all functions fi will vanish. With the minimax approach, we seek instead a solution that minimizes the absolute magnitude of that function having the largest absolute magnitude. Thus, the program described minimizes the objective function F(X) = maxlGjG, I f i~x ) i, [ 2 ] . It is iterative and at each iteration the nonlinear problem under consideration is replaced by a linear approximation. The resulting linear minimax problem is solved subject to bounds on the step length by a method which is similar t o the so-called exchange algorithm, [3] .
MINI2W is a pilot subroutine, the aim of which is t o simplify the work of the user. It calls 4 other subroutines, 3 of which are in the package, while the last one, for calculating function values, must be written by the user. to an approximate value of the distance between the starting vector and the solution, but if more curvature is present this value may be too large. In general we suggest DX = 0.1 * 11 x(O) 11. However, it is normally not severe to choose a bad initial value of DX, since DX is adjusted by the routine during the iteration.
The value of DX must be positive. A REAL*8 variable which must be set by the user t o a general upper bound of the step length. DXMAX may be set to an estimate of the distance between the starting vector and the solution vector. Its value must be positive. A REAL*8 variable which must be set by the user. It is used by the subroutine to calculate an initial approximation to the derivative matrix, which is found by the differences N>l,M>l,NGM,DX>O,DXMAX>O,
Date of routine: February 1975.
Numerical Example
The use of the package is illustrated by a very simple example with two variables: Minimize the objective function
This example was given by Beale [4] . -0.00000000000000 -0.00000000000000 -0.00000000000000.
(The program was run on an IBM 370/165 in double precision: 14 hexadecimal digits.)
